In this paper, we have established an intimate connection between near-nings and linear automata, and obtain the following results: 1) For a near-ring N there exists a linear GSA S with  
is minimal.
Introduction
Automata consist of inputs, states, and outputs, together with maps which describe how new inputs affect the state and the output. A semi-automation is a triple
, where Q and A are sets, called the state set and input set, and F is a function from Q A  in Q, called the state-transition function. If Q is a group, we call S a group-semiautomaton and abbreviate this by GSA. Automata consist of inputs, states, and outputs, together with maps which describe how new inputs affect the state and the output. A semiautomaton is a triple
, where Q and A are sets, called the state set and the input set, and F is a function from Q A  in Q, called the state-transition function. If Q is a group (we always write it additively), we call S a group-semiautomaton and abbreviate this by GSA. For q Q  and we interprete a A   ,  F q a as the new state obtained from the old state q by mean of the input a [1] .
If is a semiautomaton, we get a collection of mappings a  , , 
Discussion
1) The homomorphism case. Let Q and A be additive groups with zero 0 and F a homomorphism from the direct product Q A  . We then call a homomorphic . Because of 
Anyhow, each f a (and hence each f a for ) is an affine map from Q to Q. If Q is free on X with X n  then we can extend the idea of matrix representations from linear maps to affine maps. Let f be an affine map. 
Main Results
Theorem 1. Let be a homomorphic GSA, Then
N S is clear. Conversely it suffices to show that N is a near-ring, since obviously N contains all
Hence we only look at the last expression in (a), let
We first focus our attention to and put , , , ,
By standard group theory, we can arrange 
. Since every nearring can be embedded in a near-ring with identity, we get every near-ring can be embedded in the near-ring of some GSA [7] Theorem 2. For a near-ring N there exists a linear GSA S with
Proof. Let N be a near-ring with (a)-(c), we know that N is isomorphic to a subnear-ring N of 
(n is non negative integer). Now let and 
S given by
a . The idea of simultaneous inputs enables us to transfer this epimorphism from semigroups to nearrings. We can, for instance, interpret 1 2 2 as being the complex input "input sequence 1 2 together with the simultaneous input 2 (in double strength)". We extend A to the free near-ring In the linear case we saw that   N S is an affine nearring. Since the class of all affine near-rings is known to form a variety, it makes sense to look at free affine nearrings, the more so since we know how this monsters look like.
Let A be a set, A * the free monoid over A and A the free affine near-ring over A. Then every element of A is a finite sum of elements 
is a semiautomaton, B a set (the output set) and A B   a function (called the output function of A ). If Q is a group, A is called a groupautomaton (abbreviated by GA). We call A a homomorphic GA if Q, A, B are groups and F, G are homomorphisms. A is called a linear GA or linear automaton or linear sequential machine if Q, A, B are R-modules for some ring R and F, G are R-linear maps [1] .
In many cases, however, outputs do play an essential role. For instance, if one wants to connect two (or more) automata in series. For doing that, consider
A additively generated by all pairs of the form (n is non negative integer),
and all
(n is non negative integer), with 
If is homomorphic we get for  , , , , 
